Abstract
I. Introduction
Research in the area of energy production has a requirement for developing devices those are able to generate electricity through daily activities with least attempt. Proper utilization of bioelectric energy can be the alternative energy source which can save the electricity for future. Previously the conversion process of energy to electrical energy has been implemented but in recent time the presentation of the process is in an integrated way, smaller in size, cheaper in cost which is the main focus of this job. An electromyography(EMG) can sense the stimulating potential produced by muscular activities through different motion of lower limb. In the present study various movements of lower limb is considered for a comparative analysis in terms of voltage generation by acquiring the EMG signal. The voltage variation is represented by LabVIEW software for different condition of lower limb muscle movement such as resting, running, walking, physical exercise.
II. Methodology
The path is enlightened in the Fig. 1 with a block diagram by which goal of energy generation can be achieved through human leg muscle stimulation. Surface Electrodes (SEs) used in this work are a non-invasive type located over the skin which gives a general motor unit action potential, or spatial characterization of the electric potential distribution. For several movements of human leg such as walking, running and exercise or any physical activities, muscle movements happen. Especially, the excitement observations of calf muscle have been captured which is comprised of two muscles such as gastrocnemius and soleus. The output voltage changes due to various types of leg motion have been archived through LabVIEW (Laboratory Virtual Instrumentation Engineering Workbench) software. After signal modification, accumulated energy of the leg is recycled by activating any low power potable system connected as load.
II.a. Biological background of Calf muscle in the lower limb:
Figure 2. The calf muscle anatomy on the back of the lower portion of human leg
The gastrocnemius is the larger calf muscle, forming the bulge visible beneath the skin shown in the Fig. 2 . The gastrocnemius has two parts which together create its diamond shape. The soleus is a smaller, flat muscle that lies underneath the gastrocnemius muscle. The gastrocnemius and soleus muscles taper and merge at the base of the calf muscle. Tough connective tissue at the bottom of the calf muscle merges with the Achilles tendon. The Achilles tendon inserts into the heel bone (calcaneus). During walking, running, or jumping, the calf muscle pulls the heel up to allow forward movement.
Figure3. Pictorial representation of generation of muscle signals from body part (leg) during movement
The bio-electrodes are placed at two specified places of human leg of a young person as presented in Fig. 3 . The electrodes are functioning as a sensing element. By using electrode measurement has been performed with different muscle activities during resting, walking and running condition. Here, it has been presented that due to leg movement the generated output measurement is 2.13 volt. This energy is sufficient to give an external supply for a low powered electronic component to be set in an active mode of operation. 
III. Results and Discussion
A useful way of acquiring Electromyography (EMG) signals and motor drive has been explained. We have observed 2D plots at four different conditions while taking the reading of voltage. Figure5. Generated output graphical pattern from the lower limb muscle at resting condition of the body At resting condition of the body, the generated output voltage observations from the lower limb muscle are shown in Table 1 with respect to time. b) After walking for five minutes, the generated output graphical pattern from the lower limb muscle is shown in Fig. 6 . Figure 6 . Generated output graphical pattern from the lower limb muscle after walking for five minutes
After walking for five minutes, the generated output voltage observations from the lower limb muscle are shown in Table 2 with respect to time. c) After running for five minutes, the generated output graphical pattern from the lower limb muscle is shown in Fig. 7 .
Figure 7. Generated output graphical pattern from the lower limb muscle after running for five minutes
After running for five minutes, the generated output voltage observations from the lower limb muscle are shown in Table 3 with respect to time. d) After physical exercise for five minutes, the generated output graphical pattern from the lower limb muscle is shown in Fig. 8 : Figure 8 .Generated output graphical pattern from the lower limb muscle after physical exercise for five minutes
After physical exercise for five minutes, the generated output voltage observations from the lower limb muscle are shown in Table 4 with respect to time. Comparison of Generated output graphical pattern from the lower limb muscle for different activities is shown in Fig. 9 . through four set of data given in Table 1 , 2, 3 and 4. For data to act as a trained data for classifier, it should have high variance. High variance ensures that different classes are almost distinguishable.
IV. Conclusion
Modern microelectronics and controllers have enabled us to develop efficient control of robotic mechanisms. A circuit occupying minimum space will be most appropriate in application. Advances in biomedical instrumentation have brought fruitful gains to robotic technology. Latest robotic research has enabled us to design and create multi-degree of freedom robotic mechanisms. Newer electronic components and materials have made robotics more functional and adaptable. The perfect wearable system should be lighter, durable, adjustable and comfortable for the user.
V. Future Scope
With lower limb prosthesis, the aim can be to develop an independent and proportionally controlled multiple degrees of freedom with justified performance. Designing of a robotic mechanism, fully capable of integrating with human neuromuscular system is the most important proposition. The target must be the effective use of the synchronized artificial limb for the physically disabled. Robotic researchers and biomedical engineers have been trying to combine their techniques to make the perfect biomechanics.
